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-- 77ie MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 . 1 36(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above Is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely 

" P.^inrf ?r ?' 't?-^ 'f^speafied above the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication 

- Failure to reply within the set or extended penod for reply will, by statute, cause the application to become ABANDONED (35 U S C 5 1 33) 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed may reduce anv 
earned patent term adjustment. See 37 CFR 1.704(b). / . y y 

Status 

1 Responsive to communication(s) filed on 07 September 2004 . 
2a)n This action is FINAL. 2b)IEI This action Is non-final. 

3) n Since this application is in condition for allowance except for fornnal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 
Disposition of Claims 

4) [EI Claim(s) 1,3 and 5-19 is/are pending in the application. 

4a) Of the above claim(s) 3 and 13-18 is/are withdrawn from consideration. 

5) 0 Claim(s) is/are allowed. 

6) [EI Claim(s) 1,5-12 and 19 is/are rejected. 

Claim(s) is/are objected to. 

8) n Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) n The specification is objected to by the Examiner. 

1 0)n The drawing(s) filed on is/are: a)^ accepted or b)^ objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet{s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
1 1 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 
Priority under 35 U.S.C, §§ 119 and 120 

12)[EI Acknowledgment is made of a claim for foreign priority under 35 U S C § 1 19(aWd) or m 
a)HAII b)n Some*c)n None of: ' ' ^ ^ ^ 

1 .[3 Certified copies of the priority documents have been received. 

2. n Certified copies of the priority documents have been received in Application No. . 

3. n Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received 

13) 0 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application) 

since a specific reference was included in the first sentence of the specification or in an Application Data Sheet, 
37 CFR 1 .78. 

a) □ The translation of the foreign language provisional application has been received. 

14) n Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121 since a specific 

reference was included in the first sentence of the specification or in an Application Data Sheet. 37 CFR 1 .78. 
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DETAILED ACTION 
Response to Arguments 

In view of the appeal brief filed on 9/7/04, PROSECUTION IS HEREBY REOPENED. 
New ground of rejections set forth below. 

To avoid abandonment of the application, appellant must exercise one of the following 
two options: 

(1) file a reply under 37 CFR 1.1 1 1 (if this Office action is non-final) or a reply under 37 
CFR 1 . 1 1 3 (if this Office action is final); or, 

(2) request reinstatement of the appeal. 

If reinstatement of the appeal is requested, such request must be accompanied by a 
supplemental appeal brief, but no new amendments, affidavits (37 CFR 1.130, 1.131 or 1.132) or 
other evidence are permitted. See 37 CFR 1.193(b)(2). 

Election/Restrictions 

Applicant's election without traverse of Species 8.(at least one of the plasma nozzles is 
made a hollow discharge generation area), claims 1, 5-12 and 19 in Paper No. 7 is 
acknowledged. It is noted that claim 18 (including a magnetic filed formed in the vicinity of the 
plasma nozzle and/or in the yicinity of the recess, through hole, and/or in the hollow inside) 
belongs to non-elected species 9. 

Claims 3, 13-18 withdrawn firom further consideration pursuant to 37 CFR 1.142(b) as 
being drawn to a nonelected Species 1-7, 9-17, there being no allowable generic or linking claim. 
Election was made without traverse in Paper No. 7. 

Specification 
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The amendment filed 6/30/03 is objected to under 35 U.S.C. 132 because it introduces 
new matter into the disclosure. 35 U.S.C. 132 states that no amendment shall introduce new 
matter into the disclosure of the invention. The added material which is not supported by the 
original disclosure is as follows: the diameter W has been changed from 1mm <W < 100mm into 
lOmm <W <1 00mm and the preferred value of W has changed from 1mm <W < 20mm into 
lOnrm <W <20mm in order to obviate rejection of claims under 35 U.S. C. §102. 

Applicant is required to cancel the new matter in the reply to this Office Action. 

Claim Rejections -35 use § 112 

The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

Claims 1, 5-12 and 19 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to reasonably convey to one skilled in the relevant 
art that the inventor(s), at the time the application was filed , had possession of the claimed 
invention. The range of diameter W of nozzle is not supported by the specification as originally 
filed and the changes made to W in the specification is considered new matter. 

Claim Rejections - 35 USC § 102 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1, 9, 10, 19 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Maher et al (US Patent No. 5,248,371). 
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Maher et al teach a surface treatment apparatus (Fig. 9) for making raw material gas 
plasma by generating plasma, in a casing provided with a high density source 152 {plasma 
generation means) and a grid electrode 154 having a plurality of holes {plasma nozzles making 
hollow electrode discharge generation area), a gas injection system 164 {raw material gas inlet) 
and a substrate support electrode 156 {substrate support table), wherein a substrate supported on 
the lower electrode 156 is plasma treated with the plasma 158 formed by the high density plasma 
source, wherein: 

the casing is defined into two chambers defined by plasma generation region 158 and 
plasma treatment region 160); 

the substrate treatment region and the plasma generation region are connected through a 
perforated grid 154 having a plurality of hollow discharge generation holes {one or more plasma 
nozzles), and wherein the grid is grounded or powered; and 

wherein the diameter of the holes are between 4.9-20 mm {at least one of the plasma 
nozzles is made a hollow electrode discharge generation area and the opening width (W91) of 
the smallest portion on the plasma nozzles is set in a range satisfying 10 mm <W(1)< 100 mm). 

Further regarding size of the hole: Maher et al teach a plasma processing apparatus 
including a grid electrode 36 (Fig. IB, 2, aA-3D, 4, 5) or 154 (Fig. 9) having at least a hole 
whose size is selected to form a hollow-discharge at the hole, wherein the grid is grounded 
(forming an anode hollow discharge) or is powered (forming a cathode hollow discharge), and 
wherein the size of the hole is selected to be greater than 4.9 mm and preferably at 1 1 mm, 
depending on the gas pressure and the power, to create hollow discharge at the grid holes which 
enhances high-energy-density ions at the holes (column 5, line 52 through column 14, line 6). 
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Further regarding claim 19, bias potential: as shown in Fig. 9 of Maher et al, a 
controllable negative potential may be applied to the lower electrode 156 for extracting ions at 
certain energy levels selectively (column 13, hnes 28-59). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the claims under 35 
U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was commonly owned at the time 
any inventions covered therein were made absent any evidence to the contrary. Applicant is advised of the 
obligation under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was not commonly 
owned at the time a later invention was made in order for the examiner to consider the applicability of 35 
U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Claims 5-8, 11-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Maher et al (US Patent No. 5,248,371). 

Maher et al teach all hmitations of the claims as discussed above except for the hollow 
discharge hole being sht shape. 

It was held in re Dailey, 357 K2d 669, 149 USPQ 47 (CCPA 1966) that the shape was a 
matter of choice which a person of ordinary skill in the art would have found obvious absent 
persuasive evidence that the particular shape was significant. (Also see MPEP 2144.04(d)). 

Therefore, it would have been obvious to one with ordinary skill in the art at the time the 
invention was made to select the desire shape of the hollow discharge holes of the electrode grid 
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being cylindrical, slit or variation thereof in order to further enhance the uniformity of plasma- 
ion distribution over the substrate. 

Claims 1,5-12 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Takahashi et al (US Patent No. 6,192,828 Bl) in view of Maher et al (US Patent No. 
5,248,371). 

Takahashi et al teach a surface treatment apparatus (Fig. 1) for making raw material gas 
plasma by generating plasma, in a casing provided with a high frequency electrode 12 (plasma 
generation electrode) and a perforated electrode 30 {plasma generation means), a gas 
introducing pipe 26 (raw material gas inlet) and a base material holder 8 (substrate support 
table), by the plasma generation electrodes 12 and 30 (plasma generation means) and giving 
plasma treatment to the surface of a base material 10 (substrate) placed on the substrate support 
table 8, wherein: 

the casing is defined into two chambers 24 and 22, a plasma container chamber 24 
(plasma generation chamber) provided with the plasma generation electrodes 12, 30 (plasma 
generation means) and a film formation chamber 22 (substrate treatment chamber) provided 
with the substrate support table 8; 

the substrate treatment chamber 22 and the plasma generation chamber 24 are connected 
through a perforated electrode 30 (one or more plasma nozzles) which coupled to a pulse power 
source 36; and 

wherein the diameter of the pores are preferably in the range of 0.1-10 mm (at least one 
of the plasma nozzles is made a hollow electrode discharge generation area) (column 4, line 19 
through column 5, line 58). 
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Takahashi et al fail to explicitly teach the diameter of the pores being greater than 10 

mm. 

Maher et al teach a plasma processing apparatus including a grid electrode 36 (Fig. IB, 2, 
aA-3D, 4, 5) or 154 (Fig. 9) having at least a hole whose size is selected to form a hollow- 
discharge at the hole, wherein the grid is grounded (forming an anode hollow discharge) or is 
powered (forming a cathode hollow discharge), and wherein the size of the hole is selected to be 
greater than 4.9 mm and preferably at 1 1 mm, depending on the gas pressure and the power, to 
create hollow discharge at the grid holes which enhances high-energy-density ions at the holes 
(column 5, line 52 through column 14, line 6). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of 
the invention to implement the grid structure as taught by Maher et al in the apparatus of 
Takahashi et al in order to create ions with high energy and high density at the grid holes for 
performing an ion-dominant processing on the surface of a substrate. 

Regarding claim 5-12, change in shape: It was held in re Dailey, 357 F.2d 669. 149 
USPQ 47 (CCPA 1 966) that the shape was a matter of choice which a person of ordinary skill in 
the art would have found obvious absent persuasive evidence that the particular shape was 
significant. (Also see MPEP 2144.04(d)). 

Therefore, it would have been obvious to one with ordinary skill in the art at the time the 
invention was made to select the desire shape of the plasma nozzle in order to distribute the 
plasma species more uniformly over the substrate. 

Regarding claim 19, bias potential: as shown in Fig. 9 of Maher et al, a controllable 
negative potential may be applied to the lower electrode 156 for extracting ions at certain energy 
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levels selectively (column 13, lines 28-59). Therefore, it would have been obvious to one of 
ordinary skill in the art at the time of the invention to implement the bias potential mechanism as 
taught by Maher et al in the apparatus of Takahashi et al in order to selectively extract ions 
towards the substrate. 

Further Response to Arguments 

Applicants arguments filed 9/7/04 are not persuasive. 

Appellants assert that the lower endpoint of the range of the opening width W(l) of the 
plasma nozzle, that is, greater than 10 mm, is within the original range of 1 mm to 100 mm, and 
thus the new lower endpoint of the range of the opening width is supported by the application as 
originally filed and does not introduce new matter. Similarly, the lower endpoint of the range of 
the opening width W(l) of the plasma nozzle as recited in claim 1, that is, greater than 10 mm, is 
within the original range of 1 mm to 100 mm. 

Examiner present that according to the specification as originally filed, a plasma nozzle 
makes a hollow electrode discharge area if a plasma is formed at the nozzle. The range of the 
opening width W(l) of the smallest portion of the nozzle required for forming a hollow electrode 
discharge depends on parameters such as fi-equency of the RF power source and the gas pressure. 
According to the specification, the opening width W(l) of the smallest portion of the nozzle 
required for or capable of forming a hollow electrode discharge can be as small as 1 mm (page 
33, line 5 through page 35, line 22, page 48, lines 1-6, page 52, line 17 through page 54, line 11, 
page 98, lines 2-24, and Tables 2 and 3). 

Examiner argues that the lower endpoint of the range of the opening width W(l) capable 
of forming a hollow electrode discharge was originally disclosed to be 1 mm. The application as 
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originally filed did not disclose 10 mm as the lower endpoint of the range of the opening width 
W(l) capable of forming a hollow electrode discharge area. See MPEM 2163.05, III. Range 
Limitation, In re Wertheim, 541 F.2d 257, 191 USPQ 90 (CCPA 1976). Even though the range is 
narrowed, the appellant did not disclose the lower endpoint of the range of the opening width 
capable of forming a hollow electrode discharge to be 10 mm. 

The lower endpoint of the range of the opening width for W(l) has been amended in the 
specification on page 35 and in claim 1 in an attempt to simply overcome the rejection of claims 
under 35 U.S.C. § 102. However, the disclosure in its entirety particularly the specification on 
page 48, lines 1-6, page 52, line 17 through page 54, line 11, page 98, lines 2-24, and Tables 2 
and 3, teaches away from the lower endpoint of the range of the opening width W(l) being 
greater than 10 mm. 

In brief, changing the lower endpoint of the range of the opening width W(l) from 1 mm 
to greater than 10 mm has no support in the disclosure as originally filed. In fact, the original 
disclosure teaches that the width of the opening capable of forming a hollow electrode discharge 
area can be as small as 1 mm depending on the fi^equency of the RF power source and the gas 
pressure (page 33, line 5 through page 35, line 22, page 48, lines 1-6, page 52, line 17 through 
page 54, line 11, page 98, lines 2-24, and Tables 2 and 3). Thus, the appellant did not have the 
possession of the lower endpoint of the range of the opening width W(l) being greater than 10 
mm. 

Any inquiry concerning this communication or earher communications fi*om the 
examiner should be directed to Parviz Hassanzadeh whose telephone number is (571)272-1435. 
The examiner can normally be reached on Tuesday-Friday. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gregory Mills can be reached on (571)272-1439. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application hiformation Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
apphcations is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Parviz Hassanzadeh 
Primary Examiner 
Art Unit 1763 




October 25, 2004 



